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(54) Title: PROCESS FOR APPLYING A LAYER OF BRANCHED POLYAMIDE TO A SUBSTRATE 



^ (57) Abstract: Process for manufacturing a laminate, which at least comprises the application of a layer of F)olyamide to a substrate, 
preferably by means of extrusion coating, with as polyamide mainly branched polyamide being used that is at least composed of units 
derived from: a) AB monomers, which are understood to mean a monomer that has both a carboxylic acid group (A) and an amine 
group (B); b) at least one compound I, being a carboxylic acid (Ay) with functionality v > 2 or an amine (Bw) with functionality w > 
2; c) at least one compound U, being a carboxylic acid (Ay) with functionality v > 3 or an amine (Bw) with functionality w ^ 3, with 
compound II being a carboxylic acid if compound I is an amine or with compound n being an amine if compound I is a carboxylic 
acid, in specified quantities. The substrate is preferably (metallized) paper or papeiboard so that a laminate is formed which is very 

^ suitable for manufacturing packagings for foodstuffs. 
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PROCESS FOR APPLYING A LA YER OF POI YAMIDE TO A fil IRRTRATF 

5 

The invention relates to a process for manufacturing a laminate, 
which at least comprises applying a layer of polyamide to a substrate. 

Such a method is l<nown, for example, from WO 01/40055. In this 
document a paperboard substrate is coated by means of extrusion coating with, seen 
1 0 from the paperboard to the outside, a nylon layer, a tie layer and a polyethylene layer. 

A disadvantage of the known method resides in the fact that at high 
production speeds the film-shaped extrudate tends to become unstable so that the 
substrate is unevenly coated in temis of thickness. This instability is expressed in the 
fact that the still molten extrudate does not remain flat but starts to exhibit irregular 
1 5 wave patterns so that local differences in thickness are formed. As a rule the amplitude 
of the waves is greatest at the edges of the substrate, a certain width of which must 
therefore usually be cut off after the coating as being unusable. If several layers are 
extruded at the same time, this effect occurs to an even greater extent. 

The aim of the invention is to provide a process with which substrates 
10 can at a high speed be coated with at least a layer of polyamide. 

This aim is achieved according to the invention in that as polyamide 
mainly branched polyamide is used that is at least composed of units derived from: 
a. AB monomers, which are understood to mean a monomer that has both a 
carboxylic acid group (A) and an amine group (B), 
!5 b. at least one compound I, being a carboxylic add (Av) with functionality v > 2 or an 
amine (Bw) with functionality w > 2, 
c. at least one compound II, being a carboxylic acid (Av) with functionality v > 3 or an 
amine (B„) with functionality w ^ 3. with compound 11 being a carboxylic acid if 
compound I is an amine or with compound II being an amine if compound ! is a 
0 carboxylic acid, wherein the quantities of units, derived from ail the carboxylic acids 
and amines in the polyamide, satisfy formula 1 

P<1/[(Fa-1).(Fb-1)] (1) 



in which: 
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P = [2:(ni.f|)]x/p:(ni.fi)]Y (2) 
in which P ^ 1 and either X = A and Y = B, or X = B and Y = A and 
5 F = S(ni.fi2)/2(ni.fi) (3) 

for respectively all carboxylic acids (Fa) and amines (Fb), ), wherein fj is the 
functionality of a carboxylic acid (vO or amine (Wj), ni is the number of moles of a 
carboxylic acid or amine and the summation is carried out over all units derived from 
1 0 carboxylic acids and amines in the polyamide. 

The specified branched polyamdies are known from WO-00/35992 
and the definitions given there for the various components In the above formula apply 
here also. In particular compound I and compound II are also understood to be 
mixtures of several carboxylic acids having the same functionality or mixtures of 
1 5 several amines having the same functionality. 

This choice of material appears to result in a significantly more stable 
extrudate, which means that it remains practically flat, even at high production speeds 
and even when several layers are applied to the substrate simultaneously. As a result, 
production speeds that are up to 50% higher can be achieved, 
20 This choice further gives polyamide layers with a highly uniform 

external appearance without the irregularities caused by gels. Very suitable for 
application in the process according to the invention is branched polyamide in which 
caprolactam Is the most frequently occurring monomeric unit. 

A further advantage of the process according to the invention is the 
25 reduction that can be achieved In the edge waste in the fomi of cut-off parts of the 
polyamide layer or In the fonn of substrate coated with a polyamide layer of varying 
thickness. As a result, less starting material is necessary to manufacture the same 
surface area of laminated substrate and less material needs to be recycled or 
destroyed. 

30 Laminates as meant here consist of a generally flat, solid substrate, 

for example of paper, paperiDoard, metal foil or sheet or plastic film. The layer of 
polyamide is applied to the substrate as a functional layer that gives the laminate the 
properties of the polyamide. In the case of paper or paperboard this is in particular the 
provision of a barrier to air, oxygen and aromatic substances. To reduce the 
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permeability to moisture as well, at least a layer of high-density or low-density 
polyethylene is as a rule applied over the polyamide layer and optionally also other 
functional layers. It is also possible to apply functional layers to the side of the 
substrate that faces away from the polyamide layer. Suitable combinations of layers of 
5 different materials are known per se for the various intended applications of the 
obtained laminate. Such substrates that are coated with several layers are widely 
applied in packagings for foodstuffs, for example in the fomn of cartons or metal cans 
for milk or fruit juices. In these, the polyamide layer preferably borders directly on the 
substrate, which if desired can be provided with a layer of metal foil. Between the 
1 0 successive functional layers that give certain properties to the laminate, tie layers can 
be applied. If a polyethylene layer is applied over the branched polyamide layer, 
suitable materials for a tie layer are for example modified polyoleflns such as LDPE, 
LLDPE, metallocene PE, polyethylene vinyl alcohol, polyethylene acrylic acid, 
polyethylene methacrylic acid and polypropylene, which are grafted with at least a 
1 5 compound chosen from the group consisting of a.p-unsaturated dicarboxylic acids, for 
example maleic acid, fumaric acid and itaconic acid and anhydrides, acid estere, 
imides and imines thereof. It is also possible to use copolymers of ethylene and the 
said dicarboxylic acids, modified in the indicated manner, as a tie layer. 

If the layers are immediately bordering on each other, that is without 
JO a separate tie layer, the layer of the polymer bordering on the polyamide layer 

preferably consists of a mixture of said polymer and a material described in the above 
as suitable for use as a tie layer, in the case of polyethylene the above-mentioned 
modified polyolefins, to promote the adhesion between the successive layers. It is also 
possible for both or one of the successive layers to be modified so as to improve the 
!5 mutual adhesion. 

The layer or layers are applied to the substrate by means of 
techniques that are known and suitable for this, in particular by extrusion coating. 
Extrusion coating is a technique known per se for applying film-shaped layers of molten 
plastic, for example polyamide, polyethylene, polypropylene, ethylene vinyl alcohol and 

0 thermoplastics, to solid substrates such as paper, paperboard. metal foil and plastic 
film. The substrate may in itself also consist of several layers, which have for example 
been applied to each other in one or more previous process steps. It is also possible to 
apply several layers, for example the polyamide layer and a tie layer for a next layer to 
be applied later, simultaneously to the substrate by coextrusion of these layers. 

5 The thickness of the layers can be chosen in accordance with the 
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desired effect. Polyamide layers with Increasing thickness, for example, form a better 
barrier to oxygen and aromatic substances. In practice, the thickness can be between 1 
and 100 grams per square metre. Very suitable is a thickness between 5 and 50 grams 
per square metre. The preceding also applies to any other functional layers, it being 
5 noted that a tie layer can generally be thinner than the layers which are tied to each 
other by the tie layer. In packaging applications the said polyethylene layer is often 
used to seal the packaging by means of heat sealing and the layer thickness required 
for this is a more detennining factor than the requirement set by the moisture barrier 
properties. 

0 The polyamide applied consists mainly of branched polyamide, which 

is understood to mean that in addition to the branched polyamide a quantity of non- 
branched polyamide may also be present. This quantity should be limited in such a way 
that the beneficial effects of the application of the branched polyamide are not lost to 
an unacceptable degree. Preferably at least 50% of the polyamide in the polyamide 

1 5 layer is branched polyamide, and more preferably at least 75% and even at least 90%. 
The beneficial effect of the presence of the branched polyamide Is most manifest when 
all the polyamide in the layer is branched polyamide. Mixtures of different branched 
polyamides can also be applied as branched polyamide. 

The polyamide may further contain the usual additives, for example 

20 nucleating agents, lubricants, antistatics, anti-blocking agents, colourants and 
stabilizers. This holds equally for the other layers optionally applied. 

The invention further relates to a laminate comprising a substrate and 
a layer consisting mainly of a branched polyamide as defined hereinbefore, the use of 
this laminate for manufacturing food stuff packages and food stuff packages, 

25 comprising this laminate. 
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CLAIMS 

Process for manufacturing a laminate, which at least comprises the application 
of a layer of polyamide to a substrate, characterized in that as polyamide 
mainly branched polyamide is used that is at least composed of units derived 
from: 

a. AB monomers, which are understood to mean a monomer that has both a 
carboxylic acid group (A) and an amine group (B), 

b. at least one compound I, being a carboxylic acid (Av) with functionality v > 

2 or an amine (Bw) with functionality w > 2, 

c. at least one compound II, being a carboxylic acid (Av) with functionality v > 

3 or an amine (Bw) with functionality w > 3, with compound II being a 
carboxylic acid if compound I is an amine or with compound II being an 
amine if compound I is a carboxylic acid, wherein the quantities of units, 
derived from all the carboxylic acids and amines in the polyamide, satisfy 
formula 1 

P<1/[(Fa-1).(Fb-1)] (1) 
in which: 

P = P(n,fi)]x/ P(ni.fi)]Y (2) 
in which P ^ 1 and either X = A and Y = B, or X = B and Y = A and 

F = S(ni.fi')/S(ni.fi) (3) 

for respectively all carboxylic acids (Fa) and amines (Fb), ), wherein fj is 
the functionality of a carboxylic acid (Vj) or amine (Wj), n\ is the number of 
moles of a carboxylic acid or amine and the summation is carried out over 
all units derived from carboxylic acids and amines in the polyamide. 

Process according to claim 1 , in which the layer of polyamide is applied by 

extrusion coating. 

Process according to claim 1 or 2, in which the substrate, is a metal or is 
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paper or paperboard, optionally coated with a layer of a metal foil. 
4. Laminate comprising a substrate and a layer consisting mainly of a branched 
polyamide that is at least composed of units derived from: 

a. AB monomers, which are understood to mean a monomer that has both a 
5 carboxylic acid group (A) and an amine group (B), 

b. at least one compound I, being a carboxylic acid (Av) with functionality v > 

2 or an amine (Bw) with functionality w > 2, 

c. at least one compound II, being a carboxylic acid (Av) with functionality v > 

3 or an amine (Bw) with functionality w > 3, with compound II being a 
10 carboxylic acid if compound I is an amine or with compound II being an 

amine if compound I is a carboxylic acid, wherein the quantities of units, 
derived from all the carboxylic acids and amines in the polyamide, satisfy 
formula 1 

15 P<1/[(Fa-1).(Fb-1)] (1) 

in which: 

P = [2(n,f.)]x/[2(ni.f|)]Y (2) 

20 

in which P < 1 and either X = A and Y = B, or X = B and Y = A and 

F = S(ni.fi^)/2(ni.fi) (3) 



25 for respectively all carboxylic acids (Fa) and amines (Fb), ), wherein fj is 

the functionality of a carboxylic acid (Vj) or amine (Wj), r\\ is the number of 
moles of a carboxylic acid or amine and the summation is carried out over 
all units derived from carboxylic acids and amines in the polyamide. 

5. Use of the laminate according to claim 4 for manufacturing a packaging for 
30 foodstuffs. 

6. Packaging for foodstuffs, comprising the laminate according to claim 4. 



